Fluorescence quenching properties and chemiluminescence responses of alpha-ketothiols derivatized with o-phthalaldehyde and primary amino compounds.
Fluorescence and chemiluminescence responses of thiols derivatized with o-phthalaldehyde (OPA) and primary amines have been studied. Among thiols tested, those having an alpha-ketothiol structure [R-CH(SH)-CO-] were found to give extremely low fluorescence intensities when derivatized with OPA and L-valine. The relative fluorescence intensities of alpha-ketothiols, such as mercaptoacetic acid (MAA), 2-mercaptopropionic acid (2-MPA), mercaptosuccinic acid (MSA) and N-(2-mercaptopropionyl)glycine (MPG), were only below 3% of that of N-acetyl-L-cysteine (NAC), having no alpha-ketothiol structure. The addition of detergents such as sodium dodecylsulphate had no effect on the fluorescence and an aprotic solvent (dimethylsulphoxide) showed little effect, whereas these thiols chemiluminesced intensely when derivatized with OPA and N-(4-aminobutyl)-N-ethylisoluminol as a primary amine and successively detected by high-performance liquid chromatography (HPLC) with postcolumn chemiluminescence reactions using hydrogen peroxide and haematin. The relative chemiluminescence intensities of MSA, 2-MPA and MPG to NAC were 41.0%, 27.8% and 117%, respectively. MPG was estimated to be detectable at a concentration level of at least 10 fmol per injection. In conclusion, the weak fluorescence of the alpha-ketothiols derivatized with OPA and primary amines is probably due to the low fluorescence quantum yields of the derivatives, and HPLC with a chemiluminescence detection system is useful for the sensitive detection of thiols.